As the advancement of these automotive computing systems accelerates, they will be running a wide variety of applications on both the generic hardware and specialized accelerators. For example, such future vehicles will perform sensing and navigation using high-performance CPU-GPU platforms with real-time operating systems, diverse sensors, specialized deep neural networks, and complex system communication protocols while ensuring safety and reliability. The need to provide all of these features and services while meeting safety demands will have a profound impact on the designs of system architectures and their underlying hardware to be used in automotive computing. The sheer complexity of interaction among various hardware and software components and the challenge of how to coordinate them to work in tandem leads us to a slew of novel research questions and opportunities for optimization across different stacks in a system design.
We received many high-quality answers to our call for papers. The review process led us to select three articles that we feel provide insight into the computing challenges that autonomous vehicles pose. We also invited a paper from a major EDA solution provider, ANSYS Inc., to offer an industry perspective on this topic.
In "Domain-Specific Approximation for Object Detection," Ting-Wu Chin and colleagues investigate the tradeoffs of execution speed versus accuracy in the key task of object detection. The article demonstrates how approximation can be applied to a key task in the autonomous vehicle software pipeline while maintaining safety and reliability.
Andreas Moshovos and colleagues present an overview of their work improving the energy efficiency and performance of deep learning acceleration in "Value-Based Deep-Learning Hardware Accelerators." Deep neural networks have become a key component in many autonomous and advanced driver assistance systems (ADAS). This article discusses convolution neural network acceleration and then delves into techniques to improve execution time and energy efficiency by exploiting the data values' characteristics.
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Jason Clemons NVIDIA "High-Integrity Performance Monitoring Units in Automotive Chips for Reliable Timing V&V," by Enrico Mezzetti and colleagues, provides insights into robust and reliable timing mechanisms in automotive systems. The authors detail their argument for integrating features of the performance monitoring units (PMUs) available in microprocessors into the ISO 26262 standard to ensure safety in automotive systems.
Our invited article from ANSYS Inc., "Emerging ADAS Thermal Reliability Needs and Solutions," provides an overview of the thermal environment that automotive computing systems must withstand. It discusses what to consider when modeling for these applications and what solutions are available for ensuring reliable automotive computers across harsh automotive environments.
We would like to thank all those who submitted articles for this special issue and all the reviewers who helped us select the articles. Finally, we would like to thank the authors from ANSYS Inc. for their expertise and effort. We hope you enjoy reading this issue.
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